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W elcome to this winter issue of Vision, the magazine that 
celebrates the vast range of research 
and creative scholarship by University of 
Montana faculty and students.   
Our cover story describes how faculty 
in the Phyllis J. Washington College of 
Education and Human Sciences are 
working to help children and families 
affected by autism. Other features 
highlight faculty work with Native 
communities, work to save Montana’s 
state fish, studies of immune system-
related disorders resulting from 
environmental pollutants, a new product 
for legal information and a study showing 
the effect of predatory wolves on cattle 
herds in Western Montana. We also offer 
a conversation with a student researcher who was part of a project using wildlife cameras to film grizzlies in Alberta 
(Monte was NOT included in the filming) and a fascinating story about a UM doctoral student and Iraqi War veteran 
who has become a modern-day “Monuments Man.”
As mentioned in the last Vision, UM continues on a path to become one of the nation’s top-tier research universities 
— a Carnegie Foundation Research Very High Activity University — and to demonstrate the value of our research and 
graduate education efforts to the residents of Montana. Last year, we made great strides in increasing the amount of 
externally funded research at UM.
In May, we announced the largest research award in the University’s history, a $45 million, five-year award with 
the U.S. Army Corps of Engineers. Under the agreement, UM will help the Corps study and solve environmental 
and cultural resource problems across the nation. Then in September, the U.S. Department of Labor announced 
that Missoula College was awarded a $15 million grant to be shared with a consortium of Montana colleges and 
universities to address health care workforce development in the state.
In October, the National Institute of Justice awarded a three-year, $3.3 million grant for “Developing Knowledge About 
What Works to Make Schools Safe” to Bozeman Public Schools, UM and other partners. Finally, in October a team led 
by UM researcher Frank Rosenzweig was selected for a five-year, $8.2 million NASA grant to study how life evolved 
and became more complex on Earth, as well as to join the NASA Astrobiology Institute. UM geosciences Professor 
Nancy Hinman was announced as a co-principal investigator on a similar award to the SETI program.
In addition to a dramatic increase in the number of federal awards UM has received, we also have made great strides 
in technology transfer, entrepreneurship and economic development. Look for those stories in future issues of UM’s 
research publications — Vision and Research View.
We share more of our activities and accomplishments online. Be sure to follow our Facebook page at http://www.
facebook.com/umtresearch, our Twitter account at http://www.twitter.com/umtresearch and my blog at http://
research.blog.umt.edu/. Help us spread the word about how UM enhances all our lives by increasing knowledge, 
economic development and regional culture. And Go Griz!  V
      Scott Whittenburg
      UM Vice President for Research and Creative Scholarship
MESSAGE  FROM  THE  VICE  PRESIDENT
Vision 2014
2
QUICK   LOOKS
Vision 2014
3
A team led by UM researcher Frank Rosenzweig has been 
awarded a five-year, $8.2 million NASA grant to study how life 
on Earth evolved and became more complex.
Space agency officials believe that a better understanding of 
how life arises, propagates and becomes increasingly complex 
will help them find and recognize it elsewhere in the universe.
Rosenzweig’s team was one of seven nationwide selected 
to receive grants that totaled $50 million to assist NASA with 
astrobiology research. The title of his group’s successful 177-
page proposal was “Reliving the History of Life: Experimental 
Evolution of Major Transitions.” 
“We will study major evolutionary transitions in the history of 
life that have led to increases in biocomplexity,” Rosenzweig 
says. “These transitions include the evolution of metabolic 
networks, the evolution of multicellularity and the evolution of 
cooperative or symbiotic relationships among cells.
“In various ways we are going to try to rewind the tape of 
the history of life on Earth and study its most important moments in the 
lab using all the advanced genetic techniques now available,” he says. 
“By better understanding how these transitions occur in the systems 
that evolved on our planet, we can be more alert to life-forms of varying 
complexity on other worlds.”
UM’s partner institutions on the project are Stanford University; the 
University of Colorado, Boulder; the University of New Hampshire; the 
University of New Mexico; the Santa Fe Institute; and the University of 
Pennsylvania. 
Rosenzweig says his research team will become part of the NASA 
Astrobiology Institute, headquartered at the Ames Research Center in 
Moffett Field, Calif.
Research team members at UM include Rosenzweig, John 
McCutcheon, Scott Miller, Matthew Herron, Margie Kinnersley and 
Eric Smith.
Rosenzweig says the overarching question for their research is 
this: What forces bring about the major transitions in the evolution 
of biocomplexity? Researchers also will delve into how enzymes and 
metabolic networks evolve; how mitochondria – the power plants of cells 
– evolve; how cells start working together on the road to multicellularity; 
and processes that constrain the evolution of novel traits.            
Other institutions receiving NASA astrobiology awards include the Jet 
Propulsion Laboratory, the Goddard Space Flight Center and the Ames 
Research Laboratory.
 “This new NASA partnership illustrates the tremendously impactful 
work by our scientists at the University of Montana,” UM President 
Royce Engstrom says. “Dr. Rosenzweig and his colleagues are among 
the world leaders in understanding how life develops. When you look 
at the other institutions that received funding in this competition, you 
realize what a research powerhouse we have at UM.”
 Rosenzweig says the grant will bring the equivalent of 15 “person-
years” of postdoctoral salaries to UM, as well as 20 person-years of 
graduate-research assistantships. “So it will create opportunities to grow 
our graduate program,” he says. It also will provide 20 fellowships for 
undergraduates working in University labs. 
Research Team Selected for 
$8.2 Million NASA Grant 
to Study Evolution of Life
Andrij Holian
UM Research and Creative Scholarship Growth Anticipated
Times remain tough for the nation’s research universities with a general reduction in federal research 
funding, but several recent large research awards to UM faculty suggest the next several years will show 
improvement.
“Here at UM research was relatively flat, with research expenditures as reported to the National Science 
Foundation increasing slightly from $59.3 million in 2013 to $60.1 million last year,” says Scott Whittenburg, 
UM vice president for research and creative scholarship. “However, the recently announced Army Corps 
contract, the Department of Labor TAACCCT award and several large NASA awards, including the NASA 
Astrobiology Institute award, should lead to increased research expenditures over the next several years.”
In fiscal year 2014, UM had nine faculty with at least $1 million in research expenditures. The top five 
earners were:
• David Forbes, College of Health Professions and Biomedical Sciences, $2.97 million.
• Stephen Sprang, Center for Biomedical Structure and Dynamics, $2.52 million.
• Donald Loranger, Defense Critical Language and Culture Program, $2.33 million.
• Richard van den Pol, Institute for Educational Research and Service, $2.12 million.
• Andrij Holian, Center for Environmental Health Sciences, $1.36 million.
UM’s Frank Rosenzweig will lead 
the effort to “rewind the tape of 
the history of life on Earth.”
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Rapunzel’s Wanderings: Osprey Logs 
Thousands of Miles
Rapunzel sports a high-tech backpack 
and a blue anklet with the No. 54. But 
what makes her most impressive is how 
she really gets around.
Rapunzel is a 2-year-old osprey who 
was banded by a team of leading raptor 
researchers. Raptor View Research 
Institute Executive Director Rob Domenech, 
UM Professor Erick Greene and the MPG 
Ranch are all collaborators on an exciting research project designed to provide complete 
insights into an osprey’s life cycle.
Before Rapunzel and her brother were able to fly, the researchers used a bucket truck to 
reach the nest, located just south of Lolo, to band the birds and expertly place the tracking 
backpack onto the chicks. 
The lightweight pack is solar-powered and programmed to send a signal from the antennae 
to a satellite that receives the GPS signal. The data points provide researchers with incredibly 
accurate locations for the osprey, helping them understand the birds’ migration patterns and 
the causes of their successes or fatalities.
So what makes Rapunzel stand apart from the other osprey? Researchers were astounded 
by the remarkable mileage that the young bird covered. 
First, it was her initial southerly migration that gave researchers a surprise. Her antennae 
reported a dramatic detour from her direct route to Arizona hundreds of miles east and back 
north to Oklahoma, before she eventually settled down in urban Freeport, Texas. But it was 
her return north that really made their jaws drop. 
Like the other birds, she took a direct route back to her birthplace near Lolo, but she 
continued on. With a few days to rest and fish at Flathead Lake, she eventually ended up in 
Alberta, Canada, in the wide open plains – habitat usually not occupied by osprey. 
From her comfortable perch in the tall trees near a ranch house, she fed handsomely from 
a lake stocked with trout for summer recreationalists. Once her fuel tank was full, Rapunzel 
took weeklong “road trips” that covered mind-boggling distances. During summer 2014, she 
astounded researchers by logging nearly 7,000 miles, flying large loops through western 
Canada, Washington, Oregon, Idaho, Montana – stopping at Flathead Lake to fish – and then 
eventually returning to the ranch house in the Alberta plains after every journey.
“Without the satellite tracker, we would have had no idea she would be doing these kinds of 
‘road trips,’” Greene says. “What we think she is doing is prospecting for a mate and a good 
place to settle down.”
UM Professor Part 
of Team Selected to 
Search for Life on Mars
UM geosciences Professor Nancy Hinman 
is part of a team recently selected by NASA to 
search for the fingerprints of life on Mars.
Hinman will join the SETI Institute, which 
seeks out intelligent life in the universe and 
was named as a new member for NASA’s 
Astrobiology Institute’s five-year research 
program “Changing Planetary Environments 
and the Fingerprints of Life.” 
Hinman will work with other scientists 
to produce guiding principles to better 
understand where to search for life, what to 
search for and how to recognize evidence of 
past or current life.
“The overarching goal of this work is to 
combine strategies from multiple disciplines 
to search for and identify likely biosignatures 
– characteristics that singularly or in 
combination indicate life,” Hinman says. 
“Because biosignatures may change after 
exposure to environmental conditions or 
because characteristics of Martian life may 
differ from those on Earth, SETI NAI team 
members will measure and model such 
changes in order to adapt search criteria to 
address these possibilities.”
Hinman and the SETI team will conduct 
fieldwork in extreme environments on Earth 
analogous to sites on Mars where water once 
flowed. The scientists will research sites in 
Yellowstone National Park, California, Chile, 
Axel Heiberg Island in the high Arctic and 
western Australia. These locations contain 
examples of volcanic and hydrothermal terrain, 
lake sediments, salt deposits and perennial 
cold springs.
The Earth sites will be explored from 
satellites, air, ground and at the microscopic 
level in the field and laboratory, giving the 
team a better understanding on how to select 
the best sites for discovering biosignatures on 
the red planet in preparation for NASA’s Mars 
2020 rover.
In addition to other university scientists, 
the SETI team brings together a diverse team 
of experts in planetary science, robotics, 
laboratory experimentation and exploration 
from across the U.S., Canada, Europe, 
Australia and South America.
QUiCK  LooKs
The red documents Rapunzel’s wanderings during 2014.
Sporting her 
research gear, 
Rapunzel fishes 
on the Gulf Coast 
of Texas. 
(Photo by Margaret Sloan)
Rapunzel (right) at a nest near Missoula 
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Research Reveals Secrets 
of Animal Weapons
From antlers to horns, humans have long been 
fascinated by animals’ ability to defend themselves with 
their natural-born weapons. But until now, no studies 
have directly tested whether those weapons perform 
better with the animals’ own style of fighting than they 
would using the fighting style of another species. UM 
researchers recently discovered each species’ weapons 
are structurally adapted to meet their own functional demands of fighting.
The groundbreaking research, conducted over the past year by UM doctoral student Erin 
McCullough and designed with the help of UM researchers Doug Emlen and Bret Tobalske, was 
published last fall in the journal Proceedings of the National Academy of Sciences.
“Animal weapons are some of the coolest and most exaggerated and diverse traits that we find 
in nature, and I think a big question for biologists is understanding why these structures are so 
diverse,” McCullough says. “Intuitively, different animals have different weapons because they fight 
in different ways, and I think my research provides the first rigorous test of this hypothesis.”
McCullough, who earned her Ph.D. in March, studied three different species of rhinoceros 
beetles with three different horns using three different fighting styles. She took micro-CT scans 
of each beetle and used the images to construct 3-D models of each species’ horn. By using the 
same software engineers use to design and test bridges, she tested the stresses and strains on 
each species of beetle in battle.
The biomechanical modeling approach allowed McCullough to find out whether each species’ 
weapon performs better at its own style of fighting than it would using a different species’ style of 
fighting. It’s something that can’t be tested in the field.
“You can’t get the animals to do it in the wild; they don’t cooperate,” Emlen says. “You can’t get a 
whitetail deer to fight the way a caribou fights.” 
McCullough’s research found that horns are stronger and stiffer when exposed to species-
typical fighting styles, which suggests that performance in battle played an important role in the 
diversification of each weapon form.
“Even though people have been interested in animal weapons for a long time, nobody’s been 
able to test it directly until now,” Emlen says.
Three Listed Among ‘The World’s Most 
Influential Scientific Minds’
Three UM faculty members 
were lauded in a Thomas Reuters 
publication that asked, “Who are 
some of the best and brightest 
scientific minds of our time?” 
Those making the list published 
the greatest number of highly cited 
papers between 2002 and 2012. 
Highly cited papers rank in the top 
1 percent by citations for their field 
and year of publication.
UM Regents Professor of Ecology Steven Running is listed in the Geosciences section and 
Associate Professor of Conservation Ecology Gordon Luikart and Regents Professor of Ecology 
Ragan “Ray” Callaway are listed in the Environment/Ecology section. They are the only 
researchers from Montana on the list. 
The publication lists 3,200 people of influence in the sciences and social sciences. According to 
the report, “They are people who are on the cutting edge of their fields. They are performing and 
publishing work that their peers recognize as vital to the advancement of their science.”
 “The level of research being conducted at UM for our faculty size is astounding,” says Scott 
Whittenburg, UM vice president for research and creative scholarship. “Steve Running, Ray 
Callaway and Gordan Luikart are among our best and brightest, and I couldn’t be more proud that 
UM is represented so well in such a prestigious listing.”
“It is precisely this type of recognition by peers, in the form of citations, that makes their status 
meaningful,” the report reads.
Organization Helps 
UM Students 
Launch Businesses
Paul Gladen, an entrepreneur and 
co-founder of the Hellgate Venture 
Network, has been selected to direct the 
Blackstone LaunchPad at UM.
Blackstone LaunchPad helps University 
students jump-
start their own 
businesses. Gladen 
now works to 
foster connections 
among campus, 
the business 
community and 
local entrepreneurs 
to create an 
environment that 
nurtures young 
entrepreneurs and 
provides them the 
skills and network 
necessary to 
succeed. 
“This is a very exciting time for 
entrepreneurship in Montana,” Gladen 
says. “The Blackstone LaunchPad will 
play a valuable role in equipping students 
to pursue their passions and create 
the next generation of entrepreneurial 
Montana businesses. I’m excited to have 
the opportunity to help University of 
Montana students bring their innovative 
ideas to life.”
As co-founder of the Hellgate Venture 
Network, a 500-member networking 
group for entrepreneurs in the Missoula 
area, Gladen has strong connections with 
the Montana entrepreneurial community. 
He also has experience engaging with 
UM business school students and faculty. 
As co-chair of the Montana Academy 
of Distinguished Entrepreneurs, which 
organizes the John Ruffatto Business 
Plan Competition, Gladen has judged and 
coached student entrepreneurs.
Unlike traditional college curricular 
programs, Blackstone LaunchPad is 
open to all UM students regardless of 
major. A $2 million grant announced in 
2013 established a partnership between 
UM, Montana State University and 
Headwaters RC&D in Butte to introduce 
entrepreneurship as a viable career 
and provide students with a network of 
venture coaches and entrepreneurial 
support to transform their new ideas into 
sustainable companies.
QUiCK  LooKs
Running, Luikart and Callaway
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Pollution in many 
cities threatens the brain 
development in children.
Findings by UM 
Professor Dr. Lilian 
Calderón-Garcidueñas 
and her team of 
researchers reveal 
that children living 
in megacities are at 
increased risk for brain 
inflammation and 
neurodegenerative 
changes, including 
Alzheimer’s or Parkinson’s 
disease.
Calderón-Garcidueñas’ 
findings are detailed in 
a paper titled “Air pollution and children: Neural and tight junction 
antibodies and combustion metals, the role of barrier breakdown 
and brain immunity in neurodegeneration.”
The study found when air particulate matter and their components 
such as metals are inhaled or swallowed, they pass through 
damaged barriers, including respiratory, gastrointestinal and blood-
brain barriers and can result in long-lasting harmful effects. 
Calderón-Garcidueñas and her team compared 58 serum and 
cerebrospinal fluid samples from a control group living in a low-
pollution city and matched them by age, gender, socioeconomic 
status, education and education levels achieved by their parents to 
81 children living in Mexico City. 
The results found that the children living in Mexico City had 
significantly higher serum and cerebrospinal fluid levels of 
autoantibodies against key tight-junction and neural proteins, as well 
as combustion-related metals.
“We asked why a clinically healthy kid is making autoantibodies 
against their own brain components,” Calderón-Garcidueñas says. 
“That is indicative of damage to barriers that keep antigens and 
neurotoxins away from the brain. Brain autoantibodies are one of 
the features in the brains of people who have neuroinflammatory 
diseases like multiple sclerosis.” 
While the study focused on children living in Mexico City, others 
living in cities where there are alarming levels of air pollution such as 
Los Angeles, Philadelphia-Wilmington, New York City, Salt Lake City, 
Chicago, Tokyo, Mumbai, New Delhi or Shanghai, among others, also 
face major health risks. In the U.S. alone, 200 million people live in 
areas where pollutants such as ozone and fine particulate matter 
exceed the standards.
The issue is important and relevant for one reason, she explained. 
The breakdown of the blood-brain barrier and the presence of 
autoantibodies to important brain proteins will contribute to the 
neuroinflammation observed in urban children and raises the 
question of what role air pollution plays in a 400 percent increase of 
MS cases in Mexico City.  
Calderón-Garcidueñas points out that there is a need for a 
longitudinal follow-up study to determine if there is a relationship 
between the cognition deficits and brain MRI alterations previously 
reported in Mexico City children and their autoimmune responses. 
But what is clear is that the kids are suffering from immune 
dysregulation.
UM Study Finds Air Pollution 
Harmful to Young Brains 
UM One 
Step Closer 
to Discovering 
New Worlds
“First light” marked a new dawn for UM astronomy on Dec. 16.  
“First light” refers to successfully taking first observations from a 
telescope. UM astrophysics Associate Professor of Astrophysics Nate 
McCrady traveled from Missoula to Mount Hopkins, Ariz., to oversee 
the installation of UM’s new 0.7-meter telescope by crane at the Fred 
Lawrence Whipple Observatory. 
The UM-owned telescope is part of Project MINERVA, a multi-
telescope observatory designed to hunt for rocky planets similar to 
Earth around nearby stars. The project involves four telescopes, each 
worth about $250,000 and owned by different institutions.
With 0.7-meter collecting mirrors, the telescopes work together 
– flying in formation – to create the power of a telescope with a 
1.4-meter mirror that would cost $7 million.
The telescope owners are UM, Harvard, Penn State and the 
University of New South Wales in Australia. University of New South 
Wales also successfully installed its telescope at the site Dec. 16.
“This is a big moment for our astronomy program,” McCrady says 
of the event. “It places UM shoulder-to-shoulder with our partner 
institutions, doing cutting-edge research in exoplanet science.”
The telescopes are housed 7,600 feet above sea level at the 
Whipple Observatory, which was selected as the site because it offers 
an average of 300 clear nights a year for observation. McCrady says 
the site’s other advantage is its talented and capable observatory staff. 
QUiCK  LooKs
Team Reveals How Wild Rabbits 
Genetically Transformed to Tame
An international team of scientists that included UM’s Jeffrey Good has 
made a breakthrough by showing that genes controlling the development 
of the brain and the nervous system were particularly important for rabbit 
domestication. The study was published Aug. 28 in Science. 
Rabbit domestication happened about 1,400 years ago at monasteries 
in southern France. It has been claimed that rabbits were domesticated 
because the Catholic Church had declared that young rabbits were not 
considered meat, but fish, and could therefore be eaten during Lent.
“The domestication of rabbits depended 
upon small genetic changes in many genes 
rather than more radical mutations in a 
few genes,” says Good, a UM assistant 
professor and study co-author.
The scientists first sequenced the entire 
genome of one domestic rabbit to develop 
a reference genome assembly. Then, they 
resequenced entire genomes of domestic 
and wild rabbits.
Above: UM student researcher Chantanelle Nava uses UM’s 
0.7-meter telescope at Mount Hopkins, Ariz., during testing. 
(Photo by Jason Eastman, Harvard University)
Calderón- 
Garcidueñas 
at work in 
her UM lab
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chemicals,” Rivertop CEO Mike Knauf says. “The 
volumes produced will enable us to not only meet 
the needs of our existing customers, but also 
enable us to unlock new markets with ample 
supply for testing and co-development with 
partners.”
 Among the products produced will be 
Rivertop’s Riose® detergent builder, which 
is designed for the consumer segment of the 
automatic dishwashing detergent market.
DTI also will produce Headwaters® corrosion 
inhibitor that states, municipalities and snow-
removal contractors blend with salt brine to help 
reduce the corrosive impacts of deicer on roads, 
bridges and vehicles. 
Based in Missoula at UM’s MonTEC business 
incubator, Rivertop Renewables is a producer 
of novel performance chemicals derived from 
all-natural resources. UM chemistry Professor 
Emeritus Don Kiely generated the initial patents 
for the chemicals.
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Research co-written by UM scientists finds 
steep declines in the worldwide populations 
and habitat range of 31 large carnivore 
species. The analysis, published last winter in 
Science, shows that 77 percent of the studied 
species – including tiger, lion, dingo and 
puma – are decreasing in number.
Mark Hebblewhite, associate professor 
of ungulate habitat, and Joel Berger, John 
J. Craighead Chair and professor of wildlife 
conservation, co-wrote the study with 
scientists from Oregon State University, the 
University of California, Yellowstone National 
Park, University of Washington, Yale University 
and researchers in Australia, Italy and 
Sweden.
The study shows that 17 of the species 
occupy less than half their normal habitat 
range. These changes have serious 
environmental consequences, the authors 
argue.
Large carnivores are vulnerable to 
extinction because of their low population 
densities and their need to roam widely to 
search for food. These animals are essential 
to the health of an ecosystem and also 
provide social and economic benefits for 
humans. 
“Ecosystems depend on large carnivores to 
control herbivores like deer and populations 
of smaller carnivores,” Hebblewhite says. 
“We suggest that losing a population of large 
carnivore doesn’t just impact that species, 
but an entire landscape.”
Further declines in the populations of these 
large carnivores will lead to changes in plant 
species diversity, biomass and productivity. 
These vegetation changes will have a wide-
ranging influence on other species. Carnivore 
losses also will impact wildlife disease 
dynamics, wildfire and carbon sequestration.
Hebblewhite points to several success 
stories, like the reintroduction of gray wolves 
to Yellowstone National Park, potential 
delisting of grizzly bears in the Northern 
Rockies and the Global Tiger Initiative, 
to demonstrate that reintroducing and 
recovering carnivores has many benefits. 
Recent research by UM doctoral student 
Jared Oyler provides improved computer 
models for estimating temperature across 
mountainous landscapes.
The work was published Aug. 12 in the 
International Journal of Climatology in an 
article titled “Creating a topoclimatic daily air 
temperature dataset for the conterminous 
United States using homogenized station 
data and remotely sensed land skin 
temperature.”
Collaborating with UM faculty co-authors 
Ashley Ballantyne, Kelsey Jencso, Michael 
Sweet and Steve Running, Oyler provided 
a new climate dataset for ecological and 
hydrological research and natural resource 
management.
“I think we have addressed several 
limitations of existing temperature datasets,” 
Oyler says.
He used data from weather stations, as 
well as atmospheric weather model data 
and satellite-based observations, to come up 
with daily temperature estimates from 1948 
to 2012 for every square kilometer in the 
contiguous United States.
Many existing datasets generally assume 
that temperatures are cooler at higher 
elevations. However, inversions often cause 
the reverse. For example, on a calm winter 
day or summer night in Missoula, the air 
may be warmer on Mount Sentinel than in 
the valley. Oyler’s dataset addresses the 
oddities of inversions by combining weather 
station data with fine-scale satellite-based 
Research Improves Temperature Modeling 
Across Mountains
Study Shows 
Worldwide Drop in 
Large Carnivores
observations of the land surface.
Accurate, spatially based estimates of 
historical air temperature within mountainous 
areas are critical as scientists and land 
managers look at temperature-driven 
changes to vegetation, wildlife habitat, wildfire 
and snowpack. 
Additionally, the dataset is the first fine-
scale work to correct for artificial trends within 
weather station data caused by changes in 
equipment or weather station locations. It 
also is the first to provide direct estimates of 
uncertainty and open-source code.
V
QUiCK  LooKs
Rivertop Begins 
Construction of 
Commercial Plant
Rivertop Renewables, a Montana-based 
specialty chemicals company based on UM 
research, has begun construction of its first 
commercial plant.
The plant will be located at DanChem 
Technologies Inc.’s facility in Danville, Va. 
DTI, a custom manufacturer of fine and 
specialty chemical products, is expected to 
begin production of Rivertop’s sustainable, high 
performing, cost-competitive, glucaric acid-
derived products beginning in summer 2015. 
At full capacity, the plant will produce up to 10 
million pounds of product per year.
“Partnering with DTI for contract 
manufacturing both lowers the cost and speeds 
time-to-market for our novel performance 
Vision 2014
8
By Erika Fredrickson
Courtney Whalberg had an inkling 
something wasn’t quite right. By age 2, 
her son, Reese, showed no real interest 
in talking. Still, the Missoula property 
manager and her husband were new to 
parenthood.
“We weren’t really sure what typical 
child behavior looked like,” she says. 
“At the time the only thing I knew about 
autism – or what I thought I knew about 
autism – was that there was an inability 
to show affection. So, I didn’t think he 
had it. I just thought we were looking at 
a speech problem.”
When Reese was 3 years old, 
however, Whalberg took him to a kids’ 
bible camp and noticed much bigger 
changes. She watched him run the 
perimeter of the room as the other kids 
sat doing arts and crafts. He seemed 
to be in a world of his own. “I realized 
things were way off,” she says. 
Soon after, Reese received a 
diagnosis of autism. But merely knowing 
the diagnosis didn’t ease Whalberg’s 
stress. What did this mean for their 
family? And where should they go from 
here?
“It’s kind of a scary thing, not knowing 
where to go for any information,” 
Whalberg says. “Everything on the 
Internet says one thing or another, and 
some of it can’t be believed. It was just a 
really scary time.”
According to the organization 
Autism Speaks, autism spectrum 
disorders are neurological disorders 
“characterized by social-interaction 
difficulties, communication challenges 
and a tendency to engage in repetitive 
behaviors.” Whalberg says that as she 
learned more about autism, she realized 
Reese was a classic case.  
“He had zero eye contact,” she says. 
“He had very poor motor skills and fine 
motor skills. He wouldn’t respond to his 
name. It was like he was in a bubble.” 
The turning point came when Reese’s 
physician directed the Whalbergs to the 
Child Development Center, where Reese 
was chosen to participate in a brand-
new statewide program. That program, 
the Children’s Autism Waiver, provided 
him three years of free services, 
including 20 hours a week of direct, 
in-home support and intervention for 
autism.
A u T I s M
Researchers Anisa Goforth (left) and 
Jennifer Schoffer Closson (right), shown 
here in UM’s RiteCare Clinic pediatric 
speech therapy room, have developed 
an eight-week program that allows 
school-age kids with autism to learn 
social skills. Goforth is a psychology 
faculty member, and Shoffer Closson 
is in the Department of Communicative 
Sciences and Disorders.
UM researchers develop 
programs to help Montanans 
cope with disorder
The
o N S L A U g H t
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she and other educators participate in 
it hands-on, traveling to Montana towns 
big and small to work with children 
in their homes. She helps them with 
developing language by teaching them 
to pick up 2-by-2-inch cards with images 
– milk, a toy car, a DVD – to express 
what they want.
“That’s a bridge to speech,” she says. 
“It helps them learn to talk because they 
see the power of communication.”
Kids learn to play and interact with 
one another. They learn coping skills, 
such as wearing earplugs in loud places. 
These are simple things, but they matter 
in the long term. Many kids with autism 
can learn skills like reading and math, 
but knowing how to socialize is one of 
the biggest challenges. Attributes of 
autism like repetitive behaviors (flapping 
their arms and rocking are examples), 
not wanting to try something new or 
being sensitive to loud noises, impact 
every aspect of their lives.
“School is social,” Garfinkle says. “It’s 
language, and it’s learning new things. 
Those kids come with two strikes, and 
school can be hard for them, so we give 
them lots of strategies. If you don’t know 
how to get along with other people, you 
won’t do well in life.”
One of the most repeated phrases in 
the autism field is “early intervention.” 
Studies have shown that the earlier kids 
get support for autism, the better they 
fare over their lifetime. It could mean the 
difference between a kid growing up to 
be an adult who lives with his parents 
to one who has a job and a circle of 
friends.
Early intervention has another plus. 
Autism costs families $3.5 million during 
the lifetime of an individual with the 
disorder, so early services that provide 
good outcomes reduce that cost.
Aside from the autism waiver, 
Garfinkle works on several other projects 
to that end. As the autism ambassador 
for the Centers for Disease Control 
and Prevention, she helps facilitate a 
program – Learn the Signs. Act Early. 
– to help parents and pediatricians 
clue in on early signs. Pediatricians are 
traditionally trained to measure things 
such as a kid’s height and general 
milestones. But early indicators of the 
neurological disorder can be detected as 
early as 1– it’s just that they aren’t.
“We have this gap between when 
kids can be diagnosed and when they’re 
actually diagnosed,” Garfinkle says. “So 
the whole idea is to move the needle to 
make an earlier diagnosis because one 
of the things we know is that the younger 
we get kids, the better their outcomes 
are going to be.” 
Montana has a particular challenge 
because of its land size and low 
population. In small towns, where autism 
services are nonexistent, it’s even harder 
to get an early diagnosis. As Garfinkle 
and other educators deliver services 
Over the course of the three years, 
Whalberg watched her son progress in 
small but remarkable ways. He’s now 
9 and can maintain eye contact. He’s 
learned to start simple conversations 
with, “Hi, how are you?” He seems less 
isolated.
“I think the program should be 
available to every family,” Whalberg 
says. “It’s been a huge blessing for us.”
Less than a decade ago, autism 
wasn’t on many people’s radar. The 
1988 movie “Rainman” was popular 
culture’s primary reference for it, which 
isn’t a bad thing: Dustin Hoffman’s Ray 
put a sympathetic face on the disorder, 
but autism didn’t yet resonate with 
people on a daily basis. Back then it 
was diagnosed at about 1 in 10,000 
children. Now it’s 1 in 68. 
With the growing need for services, 
three educators at the University of 
Montana have spearheaded and 
implemented programs and projects, 
including the Children’s Autism Waiver, 
that aim for autism intervention 
from infancy through adulthood. By 
applying cutting-edge research and 
interdisciplinary approaches, the 
educators hope to make real-world 
impacts on Montana communities, as 
well as provide practical experience for 
UM students in the field.
And, already, they’re seeing promising 
results.
nn Garfinkle got into special 
education 25 years ago, 
right around the time 
“Rainman” came out in theaters. Now 
an associate professor at UM’s Phyllis 
J. Washington College of Education 
and Human Sciences, she’s seen the 
impacts of the rise in autism diagnoses.
“One special ed director told me that 
for 13 years she only had one student 
diagnosed with autism,” Garfinkle says. 
“Last year – in one year – she had 13. 
If you only have one kid with autism you 
can plan around that kid, but if you have 
13 kids, you need a program.”
Garfinkle helped implement the 
Children’s Autism Waiver in 2009, and 
A
Ann Garfinkle, an associate professor in UM’s 
Department of Curriculum and Instruction, 
engages with 6-year-old Ashtyn Aamold of Lolo 
at the Child Development Center in Missoula.
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across the state, they’re able to take 
note of where more support systems can 
be built in. Working with Marty Blair, the 
director of the Rural Institute, Garfinkle 
looks for training opportunities across 
Montana – Early Head Start programs; 
childcare services; school districts; 
Women, Infants and Children offices – 
anyplace a child could potentially get an 
early autism diagnosis. Identifying those 
kids helps with the larger picture.
“It gets the kids diagnosed but it 
also shows the need for service, so 
we’re trying to build this bigger system 
of service delivery,” she says. “The UM 
College of Education also has proposed 
a possible Montana autism center, 
which would allow us to consolidate 
and expand on the work we already do 
in this field. It would allow us to better 
meet the needs of Montana’s children 
and families affected by autism, as 
well as the needs of pre- and in-service 
professionals as we continue expanding 
the knowledge base.” 
The hard work being done by 
Garfinkle and others across the 
state has exciting potential. It 
provides assistance for families and 
communities, educational development 
for University students working in special 
education and professional development 
for those already in the field. It’s also 
a chance for Montana to step up as a 
model for how to deliver autism services 
in a rural state. 
“The University of Washington has 43 
researchers doing genetics on autism,” 
Garfinkle notes. “UM probably is not 
going to have that, but we have a lot of 
rural and frontier populations. That’s 
where we can make a donation. So not 
only does it help the people of Montana, 
it helps the whole field because we’re 
answering those questions on how to do 
that.”  
nce a week, up to a dozen 
elementary and middle 
school kids show up on 
UM’s campus to learn how to play 
together. The eight-week program, Youth 
Engagement Through Intervention, or 
YETI, allows school-age kids with autism 
to learn social skills. 
At the beginning of each session, 
the kids trickle into the comfortable 
lounge space in the Curry Health Center 
RiteCare Clinic, where they start with 
a game and then move on to more 
structured activities. They learn specific 
rules about behavior – not interrupting, 
for instance – and when and how to 
make eye contact with people. With 
nearly a 1:1 ratio of kids to adults, the 
instruction can happen on individual 
and group levels.
“A really critical part of intervention 
for kids with autism is meeting their 
individual needs,” says Anisa Goforth, 
YETI co-founder and an assistant 
professor in UM’s Department of 
Psychology. “At the same time, by 
definition, social skills require more than 
one person in a group. So we also want 
to provide services to a whole group. It’s 
a challenge.”
Goforth started the program two 
years ago with Jennifer Schoffer 
Closson, director of pediatric services 
for the RiteCare Speech, Language 
and Hearing Clinic, which is one of 
UM’s teaching clinics. They met when 
Garfinkle invited them to lunch and the 
three of them talked about the need 
for autism programs that would serve 
a span of ages and provide University 
students with practicum experiences. 
Inside the playroom, school 
psychology graduate students and 
students of speech and language 
pathology work together with the kids, 
while Schoffer Closson and Goforth 
supervise. YETI kids watch videos that 
model correct behavior, and they role-
play to practice it themselves. Kids who 
are entering middle school learn how to 
navigate personal space in a gym class 
locker room.
“When there’s someone in one 
locker, you don’t choose the locker right 
next to them,” Goforth says. “These 
are things we learn implicitly in our 
society – implicitly because our brains 
are neurologically tuned to observe 
and notice other people’s behavior. But 
for these kids that’s much more of a 
challenge, so instead of assuming they 
can learn it through observing others like 
typically developing children do, we have 
to be very explicit.”
One of the most interesting 
approaches is peer modeling, where 
volunteer kids befriend the YETI 
participants and help them with the art 
of friendship. (One of the peer models 
is Schoffer Closson’s son.) It helps them 
practice being around kids who don’t 
have autism, without fear.
“The peer models know their job is to 
be a friend so kids can try out their skills 
without rejection,” Schoffer Closson 
says.
Danelle Whalen’s son, Rudy, has 
autism and has been attending YETI 
classes. When he started, he didn’t have 
any friends.
“He used to be super emotional with 
different kids around and unable to have 
conversations,” Whalen says. “He would 
just cry and break down.”
As Rudy learned the rules of how to 
interact, the wall between him and other 
kids broke down. Whalen says that he 
O
Schoffer Closson (left) 
and Goforth discuss 
their program to help 
students with autism, 
Youth Engagement 
Through Intervention 
(YETI), at a summer 
educators’ conference 
in Missoula.
can now better express his feelings and, 
most notably, he can adapt to change. 
“He has made friends there,” Whalen 
says. “He talks to some of the kids, and 
when he sees them out in public he’s 
able to say ‘hi’ to them.”
Those changes in Rudy have set off 
a chain reaction. More comfortable 
around people, he raises his hand in 
class, which is something Whalen says 
he never did before. And the more he 
engages in class the better he’s done 
academically, which means he spends 
less time in the resource 
room and more time in the 
classroom. 
“The teachers said they 
can’t believe the change, 
how he’s opened up,” she 
says. “YETI made a huge 
difference for him.”
Peer and video 
modeling, role-playing and 
games already have been 
shown as effective in the 
field of autism research, 
but YETI is applying it 
in the real world. The 
program serves as a 
community service in the 
case of the kids, but the 
research and training 
opportunities for UM 
students are also huge.
“I want a school 
psychologist to go out into the field 
and feel absolutely comfortable and 
confident that they can serve children 
with autism in the schools – that they 
know the answers, and if they don’t 
know, they know where to go,” Goforth 
says. “And when they’re in a rural 
Montana town, they might be the only 
one working with children with autism, 
and they will have the tools to do it.”
few years ago, Schoffer 
Closson heard a talk by 
Rudy Simone, an author and 
comedian who happens to have autism. 
Simone detailed the difficulties she had 
with college.
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“She was bullied, she didn’t know 
how to organize her time and talk to 
her professor, and she dropped out,” 
Schoffer Closson says. “This woman is 
brilliant, and it was really unfortunate 
that she came to that decision.”
Schoffer Closson suspected there 
must be some UM students with autism 
who were in similar situations. With 
the help of Amy Capalupo from UM’s 
Disability Services for Students, she 
tracked down a few of those students. 
In 2012, just as she and Goforth started 
YETI, she created a program for college 
students called Mentoring, Organization 
and Social Support for Autism Inclusion 
on Campus (MOSSAIC).
Aside from being a service for UM 
students with autism, it’s yet another 
learning opportunity for UM students 
hoping to work in the field. Schoffer 
Closson’s undergrads have helped 
MOSSAIC students with organizing 
classes and homework. They’re also 
mentoring them in social aspects of 
campus such as developing friendship 
A
“The peer 
models know 
their job is to 
be a friend 
so kids can 
try out their 
skills without 
rejection.”
skills, understanding nuances in 
conversation, deciphering tone and 
figurative speech and subtext – things 
that so many of us take for granted. 
Those students also get a chance to 
connect with the community. Three times 
a semester, MOSSAIC hosts a social night 
where they’re joined by adults with autism 
who live and work in the community.
Programs for adults with autism are 
an important part of the lifespan support. 
Garfinkle, for instance, is developing a 
statewide program for adults with autism. 
The hope is that as early 
intervention programs 
reach more kids, those 
kids will be in a better 
position as they reach 
adulthood.
During the 2015 
Legislature, Garfinkle 
will provide the latest 
results of the Children’s 
Autism Program. So far, 
they’ve been nothing 
short of phenomenal. 
Among several promising 
statistics, a few stand 
out: More than 77 
percent of kids no longer 
needed services. And, 
more than half of the 
children were no longer 
symptomatic of autism. 
That may change, 
Garfinkle warns, because those kids may 
need services or “boosters” later in life, 
but it’s still a really good sign. It’s a good 
sign for Montana. It’s a good sign for 
these kids’ futures.
“I get really excited because I see this 
wave of kids who have had really good 
intervention,” Schoffer Closson says. 
“We’re working with some of them now. 
And I’m thinking, ‘You’re going to be 
going to UM someday. You’re going to be 
married someday. You are fighting the 
fight, and you’re coming back from it.’” V  
Five-year-old Isabella Clevidence of Lolo participates in a group exercise at 
Missoula’s Child Development Center with Kinsey Webb, a children’s autism 
trainer and UM alumna.
For more information email 
ann.garfinkle@mso.umt.edu, 
anisa.goforth@mso.umt.edu or 
jennifer.schofferclosson@mso.umt.edu. 
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By Jacob Baynham 
Montana’s ranchers had noticed it for 
years. When a wolf killed one of their 
cows, the rest of the herd lost weight. 
It seemed a strange correlation, but 
ranchers saw the evidence before their 
eyes. When it came time to sell their 
calves at the end of the season, they 
weighed less than years before. 
They had some theories to explain 
why. When a herd experiences a wolf 
attack, they get a little jumpy. They tend 
to group together, rather than spread out. 
They stay in terrain that is safe but not 
necessarily fertile. They spend more time 
with their heads up, alert and away from 
the grass. They spook easier and run 
more. And stressed cows produce less 
milk for their calves.
Ever since the gray wolf was 
reintroduced into Yellowstone National 
Park and Idaho in 1995, Montana 
Fish, Wildlife and Parks has put plenty 
of thought into how to reconcile the 
alpha predators’ impact on the local 
ranching economy. In 2007, the Montana 
Legislature formed the Livestock Loss 
Reduction and Mitigation Board, which 
compensates ranchers for each calf that 
is killed by wolves. In 2010, 87 cows 
were reported killed by wolves around 
the state, and ranchers were reimbursed 
about $900 per cow. But until recently, 
no one had looked into the ranchers’ 
concerns on how wolf attacks affect the 
weight of their calves. It was a compelling 
question that got the attention of Joe 
Ramler, a graduate student in economics 
at UM, and his associate professor, Derek 
Kellenberg. 
“We really didn’t have any prior 
information other than anecdotal stories 
from ranchers that seemed to suggest 
when they had wolves on their property, 
their calf weights were coming in lower,” 
Kellenberg says.  
Kellenberg and Ramler enlisted the 
help of Mark Hebblewhite, an associate 
professor in UM’s College of Forestry and 
Conservation, and Carolyn Sime, a UM 
law student. In order to gather enough 
data, Ramler spent a summer driving 
across western Montana interviewing 18 
longtime cow-calf producers who were 
willing to participate in the study. He 
gathered data on their calf weights from 
1995 to 2010. 
The 
Case 
of the 
Skinny 
Calves
UM economists 
study effects of wolf 
attacks on rancher 
pocketbooks
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Meanwhile, Kellenberg and the 
team were wondering about the other 
variables that contribute to calf weight 
– geography, climate, breed and growth 
hormones. Would they be able to 
determine that wolves were responsible 
for the calves’ weight loss? 
Most Montana ranchers run cow-calf 
operations. Mature female cows are 
bred in summer and give birth in early 
spring. The cow-calf pairs are let out to 
pasture for the summer and fall. The 
calves are then sold to feeder ranches 
once they are weaned in late fall. 
Ranchers sell the calves by the pound, 
so their profit relies heavily on the 
calves’ healthy weight gain. An average 
calf in the study weighed about 650 
pounds by the time it was sold. 
When Kellenberg and his team 
looked at the data on calf weight and 
compared it to radio-collar data on wolf 
locations from Montana Fish, Wildlife 
and Parks, they learned something 
straight away. “There is no statistical 
evidence that wolves being on the same 
landscape as cows had an effect on calf 
weight,” Kellenberg says. “But if there 
was a confirmed wolf kill in a particular 
year, then the average weight of calves 
fell by 22 pounds on that ranch.”  
The team reported their findings 
in “Crying Wolf? A Spatial Analysis of 
Wolf Location and Depredations on 
Calf Weight,” which was published in 
the American Journal of Agricultural 
Economics in 2014. The paper makes 
clear that wolves are just one factor 
affecting a calf’s weight gain, and 
geography, climate, breed and growth 
hormones have a far larger impact. 
“The wolf effect, in the grand scheme 
of things, is fairly small,” Kellenberg 
says. “But for ranches that have 
experienced depredation, it’s not 
insignificant, either.” 
An average weight loss of 22 
pounds per calf adds up when you’re 
selling 250 of them at a time. Using 
the 2010 sale rate of $1.15 per 
pound, Kellenberg says ranchers who 
experienced a wolf depredation lost an 
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average of $6,679 due to the skinnier 
calves. That’s more than seven times 
the usual $900 ranchers receive from 
the Livestock Loss Reduction and 
Mitigation Board when a wolf kills one 
of their herd.  
The figures are valuable scientific 
evidence that verifies what the 
ranchers have been noticing all along. 
It’s also added some fuel to the 
controversy of wolf conservation.
“There are some ranchers who think 
wolves just shouldn’t be out there,” 
Kellenberg says. “Other ranchers 
think wolves are here to stay. They’re 
willing to come up with ways to coexist 
with wolves, but they also want to be 
treated fairly.” 
The paper doesn’t attempt to explore 
the full cost-benefit analysis of wolves 
in the Western landscape, nor does 
it make any recommendations for 
ways the state could more accurately 
reimburse ranchers who experience 
wolf depredations. 
“A scheme like that would be 
difficult,” Kellenberg says. The state 
could set up a compensation formula 
to account for all the variables 
beforehand, for example, or tailor the 
compensation rate to each specific 
ranch after a cow is killed. 
Kellenberg points out that 
compensating ranchers isn’t the only 
Better at Counting Wet Noses
When the gray wolf was reintroduced in 1995, they were relatively 
easy to count. There weren’t many of them, and they could be tracked 
with radio collars. But by the time they were delisted as endangered 
in 2011, the population had grown and the money to count them had 
dwindled. Wildlife agencies needed an alternative to their old model 
of “counting wet noses.” It was going to be tough. 
“Carnivores are really difficult to monitor,” says Mike Mitchell, who 
directs the Montana Cooperative Wildlife Research Unit at UM and is 
also a wildlife biology professor. “They live at low densities over huge 
areas. Some of those areas in the northern Rockies are really difficult 
to get into.” 
So in 2006, Mitchell and his team – research associate Dave 
Ausband, post-doc Betsy Glenn and graduate student Lindsey Rich 
– turned to a technique called occupancy modeling, which uses 
all available data and statistical probability to estimate animal 
populations. It had never before been applied to an entire state. 
Mitchell’s crew, working with Montana Fish, Wildlife and Parks 
researchers, started by dividing Montana into about 600 “patches” 
roughly the size of a wolf pack’s territory. Then they turned to the data 
on wolf sightings collected by FWP hunter surveys. Each sighting 
helped them determine the probability of a pack’s presence in a 
particular patch. They added up the probabilities and multiplied that 
number by the average pack size to get a total statewide population. 
The results? The latest estimate, from 2012, puts Montana’s wolf 
population at about 804. The number has leveled off lately. This could 
be because of wolf hunting and trapping seasons, Mitchell says, or 
because the population is approaching carrying capacity. Whatever 
the case, the number is too many for some, and not enough for others.
“What constitutes a lot of wolves,” Mitchell says, “is very much a 
matter of opinion.”
Compiled by the Montana Cooperative Wildlife Research Unit, this 
image uses occupancy modeling to show wolf populations across 
Montana. Red indicates high probability of wolf occupancy and 
green slight probability. Dots indicate locations of known wolf packs.
V
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way to use economics to mitigate cow-
wolf interactions. Many ranchers in 
Montana already are using some sort of 
system to deter wolves from encroaching 
on their cattle. The Blackfoot Challenge, 
a group of landowners in the Blackfoot 
Valley, employs a trained spotter to move 
from pasture to pasture looking for signs 
of wolves. Other ranchers set up electric 
fences around fields or rig fladry systems 
– ropes rigged with brightly colored flags 
that wave in the wind and deter wolves. 
“The basic idea,” Kellenberg says, 
“is if you can spend some money on 
the front end to subsidize mitigation 
techniques, it may be cheaper than after 
a wolf attack occurs.” 
Kellenberg has sent the paper to the 
Livestock Loss Reduction and Mitigation 
Board, to U.S. Fish and Wildlife, to 
Montana Fish, Wildlife and Parks, to 
the Stockgrowers Association and to 
the Cattlemen’s Association. Oregon, 
Washington and California have all 
been eager to read it as they prepare 
their own state wolf plans. He’s done 
interviews with Montana and Wyoming 
public radio. 
A study on wolves and cattle is 
novel material for Kellenberg, an 
environmental economist who usually 
looks into transnational environmental 
agreements or international pollution 
issues. But he appreciates the chance to 
study something a little closer to home.
“I really enjoyed it,” he says. “It was 
fun to work on a project that had local 
interests.”
The paper won’t resolve the 
controversy of wolves in the West. 
Indeed, each side of the debate could 
probably find conclusions in it that 
support their beliefs. But Kellenberg 
is content to add some data to the 
discussion.
“Whether or not wolves should be on 
the landscape is a complex issue,” he 
says. “People have different views on the 
subject. The purpose of this paper was 
to look at one specific issue that hadn’t 
been researched: Do wolves have an 
indirect effect on calf weight?” 
Three years after Kellenberg and 
his team first pondered that question, 
they now have an answer, and the data 
to prove it: When depredations occur, 
Montana’s ranchers aren’t just 
crying wolf.  V   
For more information email 
derek.kellenberg@mso.umt.edu.
Derek Kellenberg, a UM associate 
professor of economics, has 
learned that cattle herds with 
a confirmed wolf kill that year 
produce lighter calves.
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“The basic idea is 
if you can spend 
some money on 
the front end to 
subsidize mitigation 
techniques, it may be 
cheaper than after a 
wolf attack occurs.”
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The Soldier Archeologist
W alking the ancient streets of Babylon allowed Tommy Livoti to find his path in life.
It happened like this: In 2003, the Missoula native and 
UM grad was a Marine Corps platoon commander with the 
1st Force Reconnaissance Company in Iraq. He and the 21 
Marines and sailors under his charge spent several weeks 
behind enemy lines, scouting and providing intelligence for 
advancing coalition forces during the first phase of the Iraq 
War. Despite engaging elements of the Fedayeen and Iraqi 
Army, his platoon made it out safely and even took some 
prisoners.
Livoti majored in anthropology at UM, and as the invasion 
force pushed toward Baghdad, he saw things that fired his 
imagination. 
“There were ancient Persian forts and scenes right out of 
‘Lawrence of Arabia,’” he says. “Then I learned we were going 
to occupy Babylon.”
Once the seat of power for Hammurabi, Nebuchadnezzar 
II and Alexander the Great, Babylon now contained a palace 
built by Saddam Hussein. The Iraqi Army had brusquely 
occupied this archeological treasure trove, and now U.S. 
forces did the same. Livoti saw a water-treatment system 
and military headquarters added, and he watched queasily 
as sandbags were filled with dirt and huge potsherds. 
(Livoti is quick to inform that “shards refer to glass, sherds 
to pottery.”) He later learned that a helicopter pad was 
built on the site and heavy equipment cracked the grand 
processional way. 
(Left) Doctoral student Tommy Livoti, 
shown here in the UM Archeology Lab, is 
working to create a military unit to protect 
antiquities during warfare. (Above) Livoti 
was privileged to meet Harry Ettlinger, 
one of the last surviving members of the 
original Monuments Men.
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The Soldier Archeologist
It all felt so wrong. 
“I knew from my undergraduate training and just reading 
up that we really shouldn’t be doing this,” Livoti says. “There 
was no reason for us to be there. We could have set up 
someplace else. If we were there to protect from looters, we 
could have used a smaller footprint.”
When he voiced his concerns to a superior, he was 
colorfully informed he was there as an officer, not an 
archeologist. But why couldn’t he be both? It was then that 
Livoti became powerfully interested in protecting cultural 
properties during warfare.
Babylon inspired him to start graduate school at UM and 
return to Iraq twice, making life choices that have uniquely 
prepared him to help the military integrate cultural property 
management into its wartime decision-making. He also has 
been asked to provide input into a possible new version of 
the Monuments Men, the famed group of experts (including 
women) who saved tens of thousands of priceless works of 
art during World War II.
“This is kind of a dream opportunity for me right now,” 
Livoti says. “I’ve always wanted to combine my military and 
archeology background into one, and now I’m doing research 
that has the ultimate goal of saving lives – including those 
of the enemy – and saving precious cultural property at the 
same time.” 
Livoti (right) and Force Reconnaissance Corpsman 
Stew West pose for a photo in Babylon, Iraq, in 2003.
Doctoral student envisions 
Monuments Men group 
to protect antiquities 
and save lives
By Cary Shimek
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H ow does protecting the world’s archeological heritage save lives? As Livoti details in his work-in-progress 
doctoral thesis, smugglers and terrorists often fund their 
activities by selling looted antiquities. Al-Qaeda did it in Iraq 
when Livoti was there, and now ISIS, the Islamic State of Iraq 
and Syria, is accused of the same activity.
“They also have been documented destroying antiquities for 
psychological warfare and demoralizing local populations – the 
same playbook the Nazis used during World War II,” he says. 
The direction of Livoti’s research was guided by what 
happened to him after he left Iraq in 2003. He returned to 
Montana, started taking a few UM grad school classes and 
then landed a State Department internship regarding the 
Babylon site in 2005. For a summer and fall, he worked with 
talented experts trying to assess the damage done by recent 
military occupations. Livoti said his greatest contribution to the 
600-page document was to suggest using satellite images to 
view Babylon from pre-Saddam, during Saddam and the time of 
the U.S. occupation. The results were a mixed bag.
“Saddam did the most damage before we got there,” he 
says, “but the bottom line is his bad behavior shouldn’t excuse 
ours. People in Iraq are proud of their Babylonian heritage, and 
putting an army on the site didn’t help our cause. How would 
we feel if the Canadians invaded and put a satellite dish on 
George Washington’s forehead at Mount Rushmore?”
His State Department connections helped him land a return 
trip to Iraq in 2006 as part of a team investigating a mass 
grave from the Saddam era. The Army Corps of Engineers 
wanted him there as an archeologist, so he took UM electives 
on osteology and forensic science. But when he arrived in 
Baghdad, the head of the expedition informed Livoti there had 
been a misunderstanding, and that he actually had been hired 
to be the team’s security liaison. “I was bummed; I had my 
[digging] kit and everything,” Livoti says. But in the end he was 
allowed to do both archeology and security work.
“It hands--down turned out to be the best job I’ve ever 
had,” he says. “I had my weapon and my trowel, and I was 
walking security perimeters. I was 
coordinating security of our site 
with military contractors, as well 
as soldiers from a nearby forward 
operating base in case something 
happened out in the middle of the 
desert. I gave classes on situational 
awareness, and I got to excavate 
mass graves and become part of 
history.”     
The site was used as evidence 
in the trial of Saddam, and Livoti 
remembers the prosecutor from 
the trial visiting the excavation site. 
Livoti helped move the bodies to 
an intake lab in Baghdad, and he 
became proficient at skills such 
as separating bloody clothes from 
a dry human skeleton – basically 
separating the biological from the 
cultural material. Sometimes he 
would find identification cards and 
family pictures.
“A few times I would look at a guy and think, ‘If he was alive, 
he would be about my age right now,’” he says. “It screws with 
your head a little bit.”
That expedition lasted three months. Upon returning to the 
States, he rejoined the military with the Marine Corps Reserves 
and went back to Iraq for the third time during the Surge in 
2008. It basically was an ongoing counterinsurgency mission in 
the western Anbar province. Livoti interacted much of the time 
with everyday Iraqis.
Though mostly a positive experience, one day some 5- or 
6-year-old Iraqi boys tried selling the Marines trinkets they had 
looted from a nearby cemetery. They wanted $1 for their illicit 
finds.
“My language professor at UM says I speak an awful 
redneck dialect of Arabic, but I basically told them, ‘You can’t 
dig this stuff up’ and ‘What would your mom and dad say?’” he 
says. “‘This is somebody’s ancestor.’”
L ivoti’s research and experiences have revealed that most looters in Iraq are poor farmers who make about 
$1,200 a year. These guys can find an ancient cuneiform tablet 
or cylinder seal over the weekend and sell it for $100 to a 
smuggler, who then makes the real money. 
He also learned that the U.S. supplied so much food during 
the Iraq War that farmers often couldn’t sell their products. So, 
while they were well fed, the farmers would loot sites to earn 
some spendable income.
“This is a socioeconomic dislocation model that I talk about 
Livoti works to excavate a 
foot at a Mass Grave near 
Karbala, Iraq, in 2006. 
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in my dissertation,” he says. “If we could facilitate a farmer’s ability to sell his 
food, then he’s out at the market and not looting antiquities, which eventually 
fund the terrorists.” 
With the advantages becoming more evident, the military seems more 
willing to consider protecting antiquities during wartime. In 2010, Livoti joined 
the Army National Guard to become a Civil Affairs officer so he could apply 
his archaeological skill sets in a military setting.  Now a member of the Army 
Reserve, Livoti recently was given the opportunity to complete a one-year 
command of a military history detachment. He received training in military 
history operations, museum curation management and conducting oral 
histories.
Now he hopes to finish his doctoral thesis and graduate from UM in May, 
but that may be delayed by Livoti’s latest assignment: He is the cultural 
heritage adviser to the Army’s Institute for Military Support for Governance, a 
directorate under the John F. Kennedy Special Warfare Training Center at Fort 
Bragg, N.C. One of his many new responsibilities is working with the U.S. Army 
on protecting antiquities in wartime. 
Livoti envisions a group of archeologists trained as soldiers. Possibly a 
joint asset shared by various military branches, the group would have the 
ability to work closely with special forces and conventional units to advise 
commanders on the ground how to best protect cultural property during 
military engagements. The unit also would advise foreign governments how 
to set up cultural resource management plans at the national and regional 
levels. The group could forensically investigate looted archeological sites and 
help track down smugglers.
“I’m humbled to even be asked to participate in this,” Livoti says. “I 
envision a group ready to go overseas at a moment’s notice. And if they 
called me right now, I would be on the first plane.”  V
For more information email thomas.livoti@umconnect.umt.edu. 
Livoti emerges from a cave while 
conducting forensic archaeological 
reconnaissance near Karbala, Iraq.
Livoti (right) and field supervisor Mark 
Andrew Smith work to map an Iraqi mass 
grave site in 2006.
Livoti and fellow UM archeology 
students excavate at Fort 
Missoula.
“A few times I 
would look at a guy 
and think, ‘If he 
was alive, he would 
be about my age 
right now.’ It 
screws with your 
head a little bit.”
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What drew you to study 
wildlife biology at UM?
When I was young, I was 
obsessed with the Animal 
Planet channel on TV. I 
couldn’t believe that people 
got to explore the world and 
the creatures in it as an 
occupation. I knew I wanted 
to go into science, and when 
I got a little older I actually 
began to look into the careers that I had 
watched on TV. It turns out that studying 
wildlife biology was exactly what I wanted 
to do. The Wildlife Biology Program at UM 
is quite renowned, but it was Missoula 
itself that led me to choose UM. UM 
has provided me with the resources to 
create amazing opportunities for myself 
as an undergrad, such as the project 
on which I’m currently working. I could 
not have made a better decision for my 
undergraduate education.
How did your undergraduate research 
project come about?
I was looking for summer wildlife 
employment and went to forestry 
Associate Professor Mark Hebblewhite 
because I had worked for him last 
summer on an elk study in the Bitterroot 
Mountains and really enjoyed it. Also, he 
had become my adviser after I applied 
and was accepted into the wildlife biology 
honors program, which allows students 
to do an undergraduate honors thesis. 
He set me up with Robin Steenweg, who 
is working toward his doctorate under 
Professor Hebblewhite. We both thought 
Robin’s project would be a great way to 
do my honors thesis and work during 
summer.
Describe your summer research project.
Robin’s project involves wildlife camera 
trapping in Banff National Park and in an 
area located east of the park. There is a 
grid system containing 50 cameras. 
As Robin’s field technician, I have been 
organizing all the photos captured by 
cameras during the past three years. 
I also serviced the cameras over the 
summer. Basically, I hike to the cameras 
to make sure they are working properly, 
change the batteries and download the 
photos they have taken. When I return 
from the field, I look through all of the 
pictures and organize them. 
Ultimately, how will the photos be used 
in his research?
Robin will analyze images as part of his 
work to develop a noninvasive approach 
to monitoring carnivores and their prey in 
the Rockies. He is exploring how we can 
use remote cameras to do noninvasive 
research and perhaps scale back on 
some of the more invasive methods, 
like radio-collaring. He is looking at how 
species interact with each other, how they 
react to human activity and development, 
and even how animals will respond to a 
warming climate into the future.
What did a typical day look like?
About half of the cameras were fairly 
easy to get to, and the other half were 
in much more remote areas. East of 
Banff, I could drive and do shorter 
hikes and reach multiple cameras in 
one day. The cameras inside the park 
were only accessible by hiking, so I did 
backpacking trips into the park for a few 
days. Some cameras were very tricky to 
access because the rivers were so high 
this summer. I had to cross the rivers on 
horseback, or in some areas I had to just 
wait until the water levels were lower. 
I really enjoyed exploring the beautiful 
backcountry of Alberta.
What were some of the most exciting 
photos the cameras captured?
I am surprised by the number of lynx that 
have been caught on camera. Lynx are 
very cool creatures, and so rarely seen 
by people. I also really like the red fox 
pictures. I am incredibly impressed by 
how well they hunt! A few cameras got 
pictures of resident foxes, and you can 
see the fox coming back with a meal – 
like squirrels or snowshoe hares – two or 
more times a week. It is cool to watch an 
Habitat FOR a GRiZZLY:
Summer as a Field technician in the 
Canadian Rockies
Ellen Brandell, from West Bloomfield, Mich., is a senior in the UM wildlife 
biology honors program. She spent her summer in Alberta, Canada, working 
alongside UM doctoral candidate Robin Steenweg as a field technician in a 
grizzly bear study and wildlife-camera project. Brandell recently talked about 
studying wildlife biology, her summer work and her career aspirations.  
animal’s life from the sidelines through 
these pictures.
What will you focus on for your honors 
thesis?
I will use the camera data to look at co-
occurrence patterns between wolves and 
cougars. I will be determining what the 
areas look like and the commonalities 
between them. 
What was the most challenging 
component of your research?
The best part of this kind of work can also 
be the most challenging: working in the 
field. Things go wrong, the weather may 
be terrible, and trails on the map may 
not actually exist at all and you are stuck 
bushwhacking for hours. These obstacles 
can be challenging, but fieldwork is so 
rewarding in that my “office” is the wild 
Northern Rockies. The best days far 
outweigh the worst days, and it is all 
worth it.
What was the most valuable lesson you 
learned this summer?
I have learned two very important lessons 
this summer: 1) You can only do what you 
can do, and 2) I’ve confirmed that I have 
definitely chosen the correct career path. 
When I say, ‘you can only do what you can 
do,’ I mean that you should absolutely put 
in your best effort, but it’s also important 
to recognize limits. 
I’ve learned that there is no point in 
stressing out endlessly about something 
that went wrong because chances are 
you can fix it. For example, if the river is 
too high for even the horses to cross, I 
have to accept that I can’t cross the river 
for a bit. Soon enough I will be able to 
get across to do my work. Secondly, this 
type of work solidifies my decision to go 
into wildlife biology. Being excited for work 
every day is something I want to feel for 
the rest of my career, and it seems like 
this type of work will satisfy that goal. 
Why does this type of work excite you?
Doing fieldwork every day brings surprises 
and new learning experiences. I saw a 
pine marten for the first time, I ran into 
grizzly bears while I hiked, I watched 
the flowers grow from little seedlings 
to flowers and then to fruits, and I 
have made it through tough hikes with 
a 45-pound backpack. Each of these 
experiences taught me something. 
Any exciting stories from working in 
remote areas?
In July, I was a bit too quiet while hiking 
and saw a medium-sized grizzly not too 
far away. He was grazing in a meadow on 
the wildflowers. It was remarkable to see 
a creature so powerful and awesome as 
a grizzly in the wild, just doing whatever 
he wanted to do. Don’t worry, I wasn’t 
too awestruck to forget correct bear 
procedure, and when it saw me it ran 
away very fast! 
Did you ever think you would be doing 
anything like this?
Suburban Detroit and the backcountry of 
Banff National Park are two completely 
opposite places. I probably surprised a 
lot of people when I moved to Montana 
and began my wildlife education and 
career. Six years ago, I probably would 
not have believed I would be doing a field 
job like this, but living in Montana and 
being surrounded by like-minded people 
has allowed me to truly be myself. These 
types of experiences were not available 
to me growing up, so I didn’t know the 
possibilities of the outdoors. I think 
it is so important for people in urban 
areas to get out and experience nature 
and different places. I have gained an 
appreciation for Earth’s vastness and 
realize there is so much more in the world 
than just my hometown. 
What is your dream job after you 
graduate from UM?
This fall, I started my senior year, and I 
will graduate in the spring. I hope to study 
species being affected by climate change. 
I have finished the courses I need for 
a climate change studies minor at UM, 
and I think it is the perfect complement 
to my wildlife biology degree. Studying 
the effects of climate change is a new 
and rapidly growing field, and having 
knowledge in this area is extremely 
important for understanding and 
predicting changes in wildlife and wildlife 
management. 
Also, there is a negative connotation with 
climate change as it relates to wildlife, 
but not all species will be negatively 
affected. It would be a breath of fresh 
air to study species that will actually 
benefit from climate change, and I 
don’t mean the mountain pine beetle or 
other invasive species. I want to be able 
to produce science that can be used 
to conserve and protect species and 
important habitat.  V
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Interview by Andrea Lewis
Brandell retrieved data from cameras located in 
remote areas of Banff National Park that captured 
the wildlife images pictured here.
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time   
and trust
UM researchers work to find 
solutions with Native communities
By Alex Strickland
Around (and around) Montana to Fight 
Diabetes and Obesity
brown is seriously committed to spending as much time as it 
takes on some of Montana’s more remote reservations. Since 
she started working with the Rocky Boy’s, Crow, Fort Belknap 
and Blackfeet Indian reservation communities in 2003, she’s 
totaled one vehicle and seriously damaged another while 
traversing Big Sky Country’s icy roads in winter.
Brown recently earned two National Institutes of Health (NIH) 
grants to work on western Montana’s Flathead Reservation.
“It’s a great comfort to my family that my work with tribal 
communities is nearer to Missoula. I’m home more often now,” 
she says of the closer-to-home projects with Flathead Tribal 
Health and Salish-Kootenai College. “But part of the success 
a pair of UM researchers has become a regular sight 
in some of the most remote communities in the United 
States, both in the Lower 48 and the far north. Blakely 
Brown, a professor in the Department of Health and 
Human Performance, and Desirae Ware, a program 
manager with the Center for Environmental Health 
Sciences, have spent years traveling to rural Native 
American communities in Montana and Alaska to pursue 
unique research opportunities and help foster programs 
to make a difference in these places.
Their research areas differ, but both ascribe to 
a fundamental truth of working with indigenous 
populations: No matter how good the data, no matter 
how ingenious the solution, there is no substitute for 
time and trust.
Blakely Brown, a researcher 
in UM’s Department of Health 
and Human Performance, 
has spent years visiting 
reservations across Montana 
to establish programs to 
combat Native American 
obesity and diabetes.
Desirae Ware (left), a 
researcher with UM’s Center 
for Environmental Health 
Sciences, and community 
coordinator Susie Walter 
visit households to complete 
air quality and respiratory 
health surveys.
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of our work is that it’s not about the tribe coming to us, it’s 
us going to their community, meeting people interested in 
partnering on the research and spending time there.”
Brown has found plenty of community interest to combat 
the childhood diabetes and obesity epidemics on Montana’s 
Indian reservations, where the academic and tribal research 
partnerships have explored an approach that actively involves 
the entire family instead of just talking to the youth.
“The tribal communities we’ve worked with over the past 10 
years are very receptive to the community-based participatory 
approaches used in our work,” she says. “A common thread for 
all communities is to want your kids to have a better life than 
you did.”
Regardless of how much a community might want to get 
involved, without a researcher spending the time to learn 
the specifics and nuances of health disparities in that spot, 
their work might be all for naught. When Brown’s work helped 
secure grant funding to establish community gardens in north 
central Montana’s Rocky Boy’s Reservation, it seemed like a 
straightforward path to bolster the community’s supply of fresh 
produce. Volunteers built beds, and vegetables were planted. 
Then a big problem reared its head: a serious lack of water. 
That led to several discussions with tribal water managers, 
UM environmental studies faculty and others with expertise to 
maximize existing water resources for the gardens.
Eventually it was agreed that teaching community gardeners 
how to install a basic drip irrigation system was the best way to 
maximize what little water was available to make the project a 
success.
“Without the participatory process, the community isn’t able 
to educate outside researchers on what’s happening,” Brown 
says. “We try to sit down in person with elders and cultural 
experts to learn from them what will or won’t work. You can’t get 
that from a book; you have to learn from their oral history and 
knowledge.”
The challenges are considerable. Obesity and diabetes rates 
among Native Americans are two to three times the national 
average for non-Native populations, and many obstacles exist 
in rural locations that contribute to the epidemic. Poverty, 
unemployment and lack of access to fresh, healthy foods and 
timely health care, combined with simpler issues such as spotty 
internet access create an environment where getting ahead of 
the problem isn’t easy.
“We can spend our time teaching kids to read a food label,” 
Brown says, “but if we don’t figure out how to consistently and 
creatively engage more of the community, our work will fall short 
and have little impact.”
Brown’s work has been bolstered during the past decade 
thanks to strong partnerships in each community, particularly 
with tribal government health officials and tribal colleges like 
Salish-Kootenai College on the Flathead Reservation and Stone 
Child College on the Rocky Boy’s Reservation. The research has 
been funded by grants from the NIH, Indian Health Service, the 
Brown prepares to teach a hands-
on session for seed planting with 
community members participating 
in a study on the Rocky Boy’s Indian 
Reservation.
Community members, tribal college staff and faculty, 
and UM researchers and students build 32 raised 
beds for Brown’s Community Gardens to Improve 
Health project in an area behind a tribal college in 
north central Montana.
Robert Wood Johnson Foundation and the U.S. Department of 
Agriculture.
“Grant writers from reservations are now reaching out to 
us for data and assistance for grants,” she says. “Some of the 
students we’ve met in these rural communities have worked 
with us on various projects. This gives them an opportunity to 
learn more about research and feel more comfortable coming 
here to finish up their education.
“It’s always a juggling act, but after 10 years we’ve built a 
certain amount of trust,” Brown says. “That could never happen 
with the ‘helicopter approach’ of researchers dropping in, 
collecting data and then leaving.”
Family members help move dirt to raised 
beds to prepare for planting vegetables for a 
diabetes prevention and gardening project.
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Making Science Fun in 
the Far North
Though her community-based approach to research is a far 
cry from the “helicoptering” Brown describes, UM researcher 
Desirae Ware can be forgiven for taking a “small plane” 
approach – it’s literally the only way in.
Ware and UM Associate Professor Tony Ward have spent a 
chunk of each school year in some of the most remote places 
anywhere in North America: Alaskan Native communities 
that are reachable only by small plane or seasonal ice roads. 
There, they’ve examined air pollution and respiratory issues 
in children, a project for which they were awarded a $1 million 
grant as part of the American Recovery and Reinvestment 
Act – one of just 200 projects funded from a pool of 20,000 
applicants.
Rural Alaska might not seem like a candidate for having air 
pollution problems, instead conjuring images of pristine open 
space. But wood-burning stoves, dust from dirt roads, burning 
trash and indoor mold problems exist in many communities. 
These air pollution issues also may contribute to a population 
of children with lower-respiratory problems in numbers far 
above the national average.
To find out why, Ware looked directly to those affected: the 
young students.
“There isn’t much research on indoor air quality in these 
places,” Ware says. “So we were looking for a way for kids to 
have fun with science and do something of interest to them 
while getting this important data.”
Getting teachers and students to not just participate in air-
quality studies, but to actually perform them, nets data while 
keeping the community invested in the project and, perhaps 
most importantly, showcases science in a way that might be 
hard to come by in rural Alaska. The students’ work culminates 
with community presentations – or a presentation for multiple 
communities in a central location in the case of particularly 
small spots – where local health or environmental officials 
come along to show kids where their work can lead them.
“We have had employees from an environmental health 
department or similar agency come along and talk to kids 
about, ‘This is a job right here in your community that pays 
well and with the right training, you could do it,” Ware says. 
“It showcases that science is fun, but it’s also a path they can 
pursue for a career.”
While rebuilding homes with mold problems or replacing 
wood stoves would be prohibitively expensive far out in 
the Alaskan tundra, Ware and Ward are looking at lower-
cost options for improving indoor air quality and respiratory 
outcomes. For example, a study that Ward, UM’s Curtis 
Noonan and colleagues wrapped up last year looking at 
filtration options shows promise as an intermediary step. Their 
previous work also has led to a new five-year grant funded 
by the National Institute of Environmental Health Sciences 
to investigate how targeting wood stoves can improve indoor 
air quality and decrease lower-respiratory tract infections in 
children in these communities.
“Sometimes it takes 15 flights to get from Missoula to 
a couple of these communities, with weather delays and 
the unpredictable winter in Alaska,” Ware says. “But this 
community-based approach isn’t about collecting data on 
residents, it’s about working with local people.”  V  
For more information email blakely.brown@mso.umt.edu or 
desirae.ware@mso.umt.edu. 
Ware prepares to embark on a dog sled ride at minus 20 
degree Fahrenheit during a research trip to Alaska, where 
she trained students in a remote community to use an 
aerosol monitor (below).
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Montana’s state fish idles in a crystalline tributary of the North Fork Flathead River. Golden fins catch the sunlight. 
A trace of a red-colored slash on the lower jaw identifies this 
foot-long trout. It’s a westslope cutthroat and an angler’s 
dream to catch, but a trout that’s getting more difficult to find.           
UM researchers recently discovered a rapid acceleration of hybridizing between native 
westslope cutthroat and non-native rainbow trout that is linked to climate change. 
Within this particular cutthroat is a tiny radio telemetry tag that’s giving Clint Muhlfeld 
and other fishery researchers a wealth of information. Before inserting the 
tag, they also clipped a piece of fin the size of a pencil eraser to 
send to the UM genetics lab. Capturing, tagging and 
releasing trout to study continues to inform 
scientists in a quest to save 
westslope cutthroat.
Trailblazing Study Guides Actions 
to Save Montana’s State Fish
By Deborah Richie
Trout Changes
Westslope cutthroat trout are 
threatened by encroaching rainbow 
trout, whose range has expanded 
with the effects of climate change. 
(Courtesy of Clint Muhlfeld)
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The rangy and youthful Muhlfeld 
is equally at home in hip waders or 
conducting interviews with NBC and 
NPR reporters who have covered the 
significant research. 
“For the first time, we found a strong 
relationship between climatic change in 
both space and time with the advance 
of invasive hybridization in nature,” 
says Muhlfeld, who is an assistant 
research professor at UM’s Flathead 
Lake Biological Station. He also serves 
as a research ecologist with the U.S. 
Geological Survey’s Northern Rocky 
Mountain Science Center stationed in 
Glacier National Park.
The study, based on 30 years of 
research, demonstrates that warming 
streams and lower spring flows during 
that time period contributed to rainbow 
trout expanding their range across 
the vast Flathead River system into 
havens for westslope cutthroat and then 
hybridizing with high rates of success. 
Rainbows tolerate the climate-induced 
changes better than cutthroats, and 
the conditions likely improved spawning 
success for rainbows, he said.
The findings appear in the article, 
“Invasive hybridization in a threatened 
species is accelerated by climate 
change,” published in Nature Climate 
Change. Muhlfeld is the lead author, with 
Ryan Kovach (UM), Leslie Jones (USGS), 
Robert Al-Chockhachy (USGS), Matthew 
Boyer (FWP), Winsor Lowe (UM), Gordon 
Luikart (UM) and Fred Allendorf (UM). 
Most climate and wildlife studies look at current patterns of change but simply do not 
have the ability to go back in time to 
quantify what’s happened, Muhlfeld 
says. Fortunately, the 6-million-acre 
Flathead Basin contains a wealth of 
fishery genetic information that can be 
coupled with precise stream temperature 
and flow data. From 1978 to 2008, the 
rate of air temperature warming almost 
tripled in the Flathead Basin, leading to 
earlier spring runoff, periods of lower 
spring floods and flows (e.g., drought in 
the early 2000s) and both warmer and 
lesser summer flows. The streams 
that suffered the most from changes 
showed the highest increases in 
hybridized trout.
While experts have predicted climate 
change will lead to more invasive 
species crossbreeding with natives, 
this is the first study to give tangible 
evidence and is helping scientists 
understand how climate change 
influences evolutionary processes.
Allendorf, UM biology professor 
emeritus and another study co-author, 
is one of the world’s leading experts 
in fishery genetics. His early research 
with westslope cutthroat trout dates 
to the 1970s, when he was still a 
graduate student at the University of 
Washington. Then, there were only a 
few genetic markers to give clues as 
to whether a westslope cutthroat trout 
carried genes of a rainbow. Today, 
there are some 3,000 markers that 
give key information on how rainbow 
trout affect the fitness of westslope 
trout.
“Westslope cutthroats are in big 
trouble,” Allendorf says. “Hybridization 
is just so difficult. It’s like pouring black 
and white paint together to become 
gray, and there’s no going back to the 
original colors.”
Muhlfeld, who works closely with 
Allendorf and fellow geneticists 
Robb Leary and Gordon Luikart, is 
passionate about the importance 
of sharing and applying science to 
help solve the most challenging of 
problems. He first became aware of the 
hybrid threat as a fisheries research 
technician for Montana Fish, Wildlife 
and Parks out of Libby in 1994. Since 
then, he’s dedicated his academic 
studies and professional career to 
cracking the case of invasive species, 
habitat destruction and climate change 
in one of the most intact ecosystems 
remaining in North America, the Crown 
of the Continent/Glacier Park region. 
Today, FWP managers rely on each 
scientific advance to preserve a pivotal 
part of Montana’s blue-ribbon trout 
fishing heritage that’s valued at $250 
million annually. For example, certain 
radio-tagged westslope cutthroats that 
carry the genes of rainbows have led 
biologists straight to the hybrid swarms 
that are the sources of upstream 
invasion.
 Since the mid-2000s, FWP started 
removing hybrids at these key locations. 
Their aim is to prevent them from 
migrating upriver to infect the last 
bastions of pure westslope cutthroats. 
The biologists transplant the hybrids 
to kids’ fishing ponds, so there’s a 
recreational benefit. 
“The control efforts are promising, 
because the spread of hybridization 
is slowing,” Muhlfeld says. Those 
management actions especially are 
important, he adds, given predictions 
that climate warming will further 
increase rainbow and westslope 
cutthroat crossbreeding. Suppressing 
the source population offers managers 
a buffer for developing more tools to 
address the threat.
Historically, westslope cutthroat trout 
swam the cold, connected, complex 
and clean rivers of Montana west of 
the Continental Divide, as well as the 
upper Missouri and Hudson rivers. Of 
the 12 cutthroat species, the westslope 
range remains the largest in Montana. 
Genetically pure populations of cutthroat 
the same populations of hybrids existing 
in the late 1970s shows that, especially 
in the past 15 years, the crossed 
rainbow-westslopes are streaking as far 
as 50 miles upriver from their old homes 
with nothing to stop them. Even in the 
headwaters where all trout used to be 
natives, nearly half of those resampled 
are hybrids. 
“There was a window of opportunity 
through which rainbow expanded 
massively in the system, irreversibly 
corrupting the native gene pools that 
are linked to the adaptive traits, which 
have allowed the cutthroat trout to adapt 
and persist to environmental change for 
thousands of years,” Muhlfeld says. 
A cross western North America, aquatic ecosystems are predicted to experience increasingly 
earlier snowmelt in spring, reduced late 
spring and summer flows, warmer and 
drier summers and increased water 
temperatures – all bad news for keeping 
hybridization at bay.
It sounds dire, yet Muhlfeld is an 
optimist and points especially to FWP’s 
promising efforts. First, the agency was 
forward-thinking in the late 1960s and 
stopped stocking rainbow trout. Soon 
after, they pursued the genetics for early 
detection of crossing between westslope 
and cutthroats. Then, FWP took action, 
even with some uncertainty, to slow the 
spread of hybrids.
“The Flathead is still recognized as 
a range-wide stronghold for cutthroat,” 
he says. “You can still catch beautiful 
cutthroat that move from lakes to rivers, 
and that’s the fishery that people are 
drawn to. It’s the last of the best, and 
worth all our efforts to save it.”  V
For more information email Muhlfeld at 
cmuhlfeld@usgs.gov. 
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trout are known to inhabit less than 10 
percent of their historical range. The 
fortresses lie in wilderness and roadless 
tributaries protected from the intrusions 
of invasive rainbows and habitat 
degradation. The native populations, 
however, are increasingly isolated from 
each other, and without genetic mixing 
their chances for long-term survival are 
dramatically lower.
The problem is multifaceted. Rainbow 
trout introduced into the lower Flathead 
River system as far back as the 1800s 
have long hybridized with westslope 
cutthroat, mostly below Columbia Falls. 
As Allendorf notes, once a rainbow 
breeds with a westslope, you can’t go 
back to a native strain. What you’ve 
lost is the genetic vigor of a fish that’s 
supremely suited to the natural dynamic 
ecosystems of fire, flood and drought.
To understand how ideally configured 
these native fish are to their homes 
takes stepping back 12,000 years, 
Muhlfeld says. That’s about how long 
westslope trout in the Flathead Basin 
have navigated the extremes of fires, 
drought, flooding and small glacial 
periods. The origin of the westslope 
cutthroat lineage itself goes back 1 
million to 2 million years.
Over time, westslope cutthroat have 
become perfectly tuned to thrive in 
a dynamic ecosystem. The trout lay 
their eggs in streambeds in late May 
up through early July, when the peak 
spring floods are ebbing to protect their 
redds (nests) from washing away and 
giving their young, called fry, the best 
chance of survival. 
In contrast, rainbow trout that 
originally hailed from Pacific 
watersheds lack the innate savvy to 
lay their eggs at the best time. Instead, 
they spawn too early, from March 
through May. That means the big 
spring floods can come through and 
wash away their eggs and fry, limiting 
the ability of the rainbow offspring to 
pioneer the upper watersheds.
This natural barrier might explain why 
the 20 million rainbow trout planted in 
the lower Flathead River system from 
the late 1800s until the late 1960s did 
not eliminate the westslope cutthroats 
through crossbreeding.
“There were railroad cars designed 
just to carry fish that brought rainbow, 
brook and brown trout into Montana 
in the early 1900s,” Muhlfeld says. 
“What’s remarkable is that the Flathead 
River still remains a stronghold of 
connectivity and the full expression 
of their life history – with some fish 
staying in a stream their entire lives, 
others moving from streams to rivers 
and still others growing in lakes and 
returning to the streams they were born 
in, like inland salmon.”
However, the rainbow trout in the 
lower watershed were there “like a time 
bomb waiting to go off given the right 
environmental conditions,” he says.
The bomb has gone off. Resampling 
“Westslope cutthroats 
are in big trouble. 
Hybridization is just so 
difficult. It’s like pouring 
black and white paint 
together to become gray, 
and there’s no going back 
to the original colors.”
Clint 
Muhlfeld
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he could see plenty of opportunities to 
combine his computer science skills 
with law. Once he passed the bar exam, 
he set to work exploring the field that 
had interested him most – electronic 
discovery. 
The intersection between technology 
and the judicial process is a messy 
one, mostly because technology usually 
moves faster than the law. “As a society 
and a legal community, we struggle with 
how to apply the law into this digital 
world,” Henry says. So he thought he’d 
help the law catch up. 
Electronic discovery concerns the 
retrieval of digital information – emails, 
Word documents, PDFs, texts, social 
media posts and such – for the 
purposes of a court case. Suppose a 
company was accused of wrongdoing 
and a lawyer needed to investigate the 
conduct of six of its employees from 
the past year. The emails 
of those employees would 
amount to dozens of 
gigabytes of data. 
“No human can ever read 
every single one of those 
in any time that meets a 
legal schedule,” Henry 
says. “Plus, that would be 
a terrible thing to sentence 
someone to.”
To save time, Henry 
turned to his expertise in 
software development. 
“A computer doesn’t get 
tired at 4:30 on Thursday 
afternoon or drink coffee 
at 8 in the morning to get 
themselves awake,” he 
says. But for all their speed 
and efficiency, computers 
still need to be told what to 
look for in vast amounts of 
textual data. 
And therein lies the problem. A simple 
keyword search, like we do on the Internet 
every day, wouldn’t be powerful enough to 
find all the data relevant to a case. Type 
“mole” into Google, for example, and you’ll 
get recipes for mole sauce, information on 
furry rodents, dermatology references and 
statistics on the Scottish soccer player, 
Jamie Mole. 
Henry set to work creating a software 
algorithm that was smart enough to 
determine the meanings of words based 
on their context. It needed to search for 
concepts, not just words. It was a lot more 
complicated than Control + F.
Henry spent more than a year perfecting 
the algorithm. When he had it, he filed for 
a patent and started a company – Agile 
Data Solutions. His partners include a 
former chief information officer and one 
Data Diving
Joel Henry (second from left) helps 
demonstrate software donated 
by Symantec to UM. Henry’s own 
software helps search troves of 
legal textual data.
UM employee launches company that 
searches massive amounts of legal information
By Jacob Baynham
In 2009, when computer science 
Professor Joel Henry went to the UM 
administration to ask if he could use 
his sabbatical to begin a law degree, 
then-Provost Royce Engstrom had two 
questions: “Are you sure you want to do 
that?” and “What does your wife think?”
Henry already had his doctorate in 
computer science. He had teaching and 
administration duties at UM. He had, in 
short, enough on his plate. But he was 
intrigued by the intersection of computer 
science and the law. And this was a man 
who once rowed an aluminum boat 61 
miles around Yellowstone Lake during a 
weeklong camping trip so that he could 
see its wildest and least-visited places.
“As an engineer,” he says, laughing a 
little masochistically, “I like challenges.” 
Two and a half years later, Henry had 
his law degree and still had his marriage, 
too. Well before he finished law school, 
V
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of Henry’s law professors, Sam Panarella. 
The software, called START (Smart 
Technology Assisted Review Tools) has 
three components – first it collects all 
the necessary data on the server, then it 
searches for relevant content, and finally 
it organizes the information into a single 
accessible file. 
Henry’s company isn’t the only one 
out there offering a smart way to search 
troves of textual data. The industry 
leaders use a technique called machine 
learning. In this process, for every 
100,000 emails, a user picks 5,000 
at random and marks them relevant 
or irrelevant. The computer uses that 
information to sort the rest of the emails 
and picks out another 5,000 for a user to 
check its accuracy. These cycles continue 
until the computer learns to hone in on 
the right information. The method is 
laborious and expensive, costing up to 
$100,000 per project. 
Henry’s technique, on the other hand, 
is more linear. It works like this: a user 
reads an email and marks it relevant or 
irrelevant. The software then immediately 
marks every email like it in the same way 
by comparing their content. For example, 
if one email says “Let’s meet for a beer 
after work,” and another says “See you 
at Draught Works at 5,” the software is 
smart enough to understand that they 
have an equivalent meaning. It even 
works with acronyms and abbreviations. 
For every email the user marks, the 
computer marks many more on its own, 
greatly speeding up the review process. 
“I tell our clients the computer is making 
them into a super user,” Henry says. “They 
start marking emails, and it’s as if they’re 
marking hundreds of them, thousands at 
the same time.” 
It’s also small enough to be installed 
on a laptop or desktop at a legal firm. So 
far Henry has sold the software to legal 
firms in Missoula; Portland, Ore.; Seattle; 
and Spokane, Wash. He also sells it to 
businesses with in-house legal counsel.  
One of the best examples of the 
software’s potential came earlier this year, 
when Henry was helping a government 
institution facing a wrongful termination 
lawsuit. Henry helped the legal team 
search more than 160,000 emails. In 
two and a half hours, they found three 
emails that resolved the case. The 
supervisor had made a mistake, and 
wrongly terminated the employee. The 
institution settled the case out of court, 
saving a lengthy, expensive trial.  
Henry thinks there will be an 
increasing demand in the future for 
smart searches of big data. “This is an 
exploding problem,” he says. “It’s going 
to be a problem that the legal field is 
really going to grapple with for years 
to come. We all generate enormous 
amounts of data every single solitary 
day, whether it’s email, text messages, 
Facebook posts, blog posts or tweets.” 
That demand is already putting a 
strain on Henry’s company. Unlike other 
sales, being in the software business 
requires constant user training, technical 
support and tweaks in programming. 
Every time Henry installs the software 
and trains another user, he has another 
person who might call him later with 
questions or requests for adaptations of 
the software. Henry currently employs 
a staff of 10 – all current or former UM 
students. They don’t have an office; 
instead they meet in an online meeting 
space, and their main business line is 
directed to the cell phone of whoever is 
on duty. 
“In today’s world with software 
development, I don’t really need to have 
my people all in the same office,” says 
Henry, who also now serves as UM’s 
information technology legal adviser. “It’s 
a neat new world in terms of running a 
business.”
Henry and his staff currently are 
helping a local law firm prepare a case 
by searching 30 gigabytes of contract 
documents – more than 234,000 pages 
in all. Of all that information, 80 to 90 
percent will be irrelevant. But hiding 
somewhere among them will be the 
handful of pages that could make or 
break a legal case. And hunting them 
down is an exciting problem for a man like 
Henry, who likes a good challenge.  V
For more information email 
joel.henry@mso.umt.edu.
 
Henry, founder of the new company Agile Data 
Solutions, addresses a group of legislators and 
Montana University System officials visiting UM’s 
new Cyber Innovation Laboratory. 
Henry helped the 
legal team search 
more than 160,000 
emails. In two and a 
half hours, they found 
three emails that 
resolved the case.
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When the body turns against itself, it 
can strike with debilitating and deadly 
accuracy. 
The war raging inside people 
with autoimmune disorders can be 
devastating, and the current gold 
standard of care involves complete 
demilitarization of the body’s defenses 
by highly immunosuppressive drugs. 
Because one part of the immune system 
can’t be trusted, the whole thing is 
brought down, leaving the body highly 
susceptible to increased and more 
severe infections, as well as unchecked 
growth of cancerous cells.
But now UM researchers are 
developing a more targeted response.
When he started at the University in 
2002, Professor David Shepherd was 
researching how chemicals that pollute 
the environment affect the immune 
system. Thousands of chemicals 
make up a class of environmental 
contaminants called halogenated 
aromatic hydrocarbons, which include 
dioxins and PCBs. Exposure to 
these pollutants can have profound 
immunosuppressive effects, producing 
an ineffective immune system that 
doesn’t work like it should to protect the 
body.
“These chemicals are global 
environment pollutants, and everyone’s 
exposed to them,” Shepherd says. “We 
asked what level of exposure do you 
need to have to see toxic effects in the 
immune system and other parts of the 
body, and how do the exposures produce 
these toxic effects?”
TargeTed 
resp nse
pollutants lead researchers toward 
novel therapy for immune system-related diseases
By Bess Pallares
Nanoparticles may 
be used to suppress 
unwanted immune 
responses.
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Professor David 
Shepherd and 
researcher Fanny 
Diaz examine a cell 
culture in a UM 
biomedical lab. Team 
members working 
under biohoods are 
Celine Beamer (left) 
and Ben Seaver.
The immune system is made up of 
two branches: innate and adaptive. The 
innate is the frontline defense, while 
the adaptive is usually a secondary 
response that is called into action when 
the innate response doesn’t initially clear 
an infection. Both branches are vital, 
and it takes coordinated communication 
between them for the immune system to 
function properly.
Shepherd and his team of researchers 
keyed in on one particular immune 
cell that plays a pivotal role in this 
communication: dendritic cells. These 
cells bridge the innate and adaptive 
branches of the immune system. They 
are found in nearly every tissue in 
the body and play a prominent role in 
detecting pathogens, allergens, cancer 
cells and more.
“We like to think of them as the James 
Brown of the immune system – the 
hardest working cells in the immune 
system,” Shepherd says.
Within the dendritic cells is a protein 
called the aryl hydrocarbon receptor 
(AHR), which mediates the toxic effects 
of exposure to many environmental 
pollutants. 
With initial support from the UM 
Center for Environmental Health 
Sciences and the Department of 
Biomedical and Pharmaceutical 
Sciences, Shepherd’s research team 
was able to secure a five-year, $1.6 
million grant from the National Institutes 
of Health to investigate what happens 
when the AHR protein activates in 
dendritic cells.
Through that research, they found 
potential that goes far beyond the body’s 
response to environmental toxins.
“One of the really significant findings 
of the research is that exposure of 
chemicals that can bind and activate 
the AHR – both man-made pollutants 
and natural chemicals from plants – 
caused the dendritic cell to not become 
a stimulating immune cell anymore, 
but conversely to be a highly potent 
regulatory, suppressive immune cell,” 
Shepherd says.
His team is using this information 
to develop a highly targeted approach 
to intentionally generate AHR-activated 
dendritic cells that carry specific antigens 
– things that stimulate the immune 
system – that will generate regulatory 
dendritic cells that lead to disease-
specific suppression. 
“This approach can be done either 
directly in the body or indirectly via 
the transfer of cultured dendritic cells 
isolated from a patient,” he says. 
“Importantly, both approaches ultimately 
lead to highly targeted immune effects 
that work to suppress immune-mediated 
diseases such as autoimmune diseases, 
severe allergic responses and organ/
tissue transplants,” he says.
To create this chain of events, it 
is helpful to be able to identify auto-
antigens, the pieces of our own cells and 
tissues that the body recognizes and 
attacks in autoimmune diseases such 
as multiple sclerosis, systemic lupus or 
rheumatoid arthritis. 
Shepherd’s lab is working to deliver 
specific auto-antigens or allergens 
(antigens that induce allergic responses) 
with nontoxic compounds that activate 
the AHR in dendritic cells and do that 
in a selective manner using liposomal 
nanoparticles.
“If that happens, we will have 
generated a very targeted missile 
that suppresses unwanted immune 
responses, rather than using current 
immunosuppressive drugs that are 
more like carpet bombing that lacks 
specificity,” he says.
This highly specific approach will 
leave the rest of the immune system 
fully functional. So this new type of 
targeted therapy will still allow people to 
be protected from infectious diseases 
and cancerous cells by their immune 
system. This represents a significant 
advancement in the treatment of 
patients.
But the best thing about this treatment 
is what the body does with the response: 
The adaptive immune system generates 
memory cells, such as what happens 
with vaccination. And similar to how the 
body can be trained to attack a disease, 
it can be taught to ignore one.
“Instead of generating stimulatory 
immune cells, we can generate memory 
suppressive cells,” Shepherd says. 
“Moving forward, these suppressive 
cells in your body will remember the 
auto-antigen or allergen and respond 
– or rather not respond – to a future 
occurrence of the disease. Effectively, 
this treatment should cure the immune-
mediated disease and put a patient into 
remission – likely for their lifetime.”
Though this method of treatment has 
not yet reached human clinical trials, 
Shepherd says researchers at Harvard 
Medical School using gold nanoparticles 
have successfully treated mice with 
experimental autoimmune encephalitis, a 
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mouse model of multiple 
sclerosis. The method 
works for both disease 
prevention and treatment.
“In collaboration with Dr. 
Fanny Astruc-Diaz and Dr. Celine 
Beamer at UM, we’re trying to build 
off of the findings from Harvard by using 
different liposomal nanomaterials that 
are significantly less toxic,” Shepherd 
says. “We hope to better target this 
treatment so it gets specifically taken 
up by the dendritic cells, eliminating 
collateral damage within the immune 
system and throughout the body.”
Based on the research progress from 
his initial NIH grant, Shepherd’s team 
was able to renew his grant last year for 
another $1.7 million over five years. 
“We’re really excited about this 
because it has the potential to make 
huge strides in the treatment of people 
with all kinds of diseases,” he says. “It 
can also be used for establishing, to 
much higher levels, acceptance of tissue 
and organ transplants.”
Moving forward, Shepherd is 
collaborating with programs across the 
UM campus, including the School of 
Business Administration and the Office 
of Technology Transfer, and others 
throughout the country to look at the 
practical and 
commercial 
applications 
of this novel 
treatment. 
“Shepherd’s 
research illustrates how 
important basic biomedical research is 
to not only understanding the underlying 
mechanisms of disease, but to the 
development of novel therapeutic 
approaches,” says Rich Bridges, chair 
of the biomedical and pharmaceutical 
sciences department at UM. “Beyond 
the long-range benefits to patients, 
having research efforts of this caliber in 
our college is also a great benefit to our 
students and our educational mission in 
the health sciences.”
After developing the technology and 
the best ways to deliver the treatments 
in the pre-clinical setting, Shepherd 
is moving toward obtaining financial 
support to start a small biotechnology 
company to put the treatment into 
production and hopefully move to human 
clinical trials.
“It’s very encouraging to hear this type 
of entrepreneurial thought process from 
our faculty members,” says Joe Fanguy, 
UM director of technology transfer. 
“Historically the focus for nearly all 
faculty has been only on the research, 
but we’re moving the commercialization 
needle thanks to more individuals like Dr. 
Shepherd who are open to the broader 
impacts.”
Shepherd credits the NIH, the 
UM Department of Biomedical and 
Pharmaceutical Sciences and the robust 
biomedical research happening on 
campus with helping to move the study 
forward.
“This research, which was initially 
intended to better understand how the 
environment affects human health via 
effects on the immune system, is now 
leading to a greater understanding of 
how the immune system works at a 
basic level,” Shepherd says. “With this 
new information, we are specifically 
developing new immunotherapeutics, 
which have the potential to have 
profound effects in the treatment 
of people suffering from debilitating 
diseases.
 “As you might expect, this research 
is very exciting for us as scientists and 
our ultimate goal of helping to improve 
human health.”  V
For more information email 
david.shepherd@mso.umt.edu. 
UM doctoral student Joanna Kreitinger 
performs an immune cell analysis with 
a flow cytometer.
Shepherd describes 
dendritic cells as the 
hardest working cells 
of the immune system. 
(Photo courtesy of 
William Bowers)
Isabella Clevidence, 5, 
does a movement exercise 
at Missoula’s Child 
Development Center.
“The best and 
most beautiful 
things in the 
world cannot 
be seen or even 
touched – they 
must be felt 
with the heart.” 
– Helen Keller
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Chris Stoker, a children’s 
autism trainer and UM 
alumna, conducts an 
exercise with Lily Norton 
of Missoula.
